The effect of Ca2+ and EDTA on the thermal inactivation rate (KD) of squid mantle muscle myofibrils (Mf) ATPase was investigated, and squid Mf was found to be remarkably stabilized (roughly 100 times) in the presence of Ca2+ compared with in the presence of EDTA. The KD value of squid Mf was also affected by KCl concentration present, and increase in KCl from 0 .1M to 0.7M enhanced the inactivation 500 fold. Therefore, it was concluded that squid myosin was stabilized significantly by actin in the presence of Ca2+ at a low-salt medium.
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It was also found that stabilizing effect of sorbitol was independent on the presence of Ca2+ , and functioned additionally if both were present together.
Squid mantle muscle is clearly distinguished from fish dorsal muscle by its structure and the calcium regulatory mechanism involved; the former is obliquely striated muscle with a myosinlinked regulation, while the latter is striated muscle with a troponin-tropomyosin-linked regulatory system.1,2) Myosin has been isolated from squid mantle muscle in a pure form and its biochemical properties were investigated, in which squid myosin was considered to be one of the unstable ones so far isolated.3) However, there is little report on the thermal stability of squid myofibrils (Mf). The information on the thermal denaturation of squid Mf seems valuable for the storage and the processing of squid muscle. In this paper, the thermal denaturation profile of squid mantle Mf and the factors affected on their stability were investigated.
It was found that the presence of Ca2+ stabilized squid Mf, but this strong stabilization was lost at a highsalt medium.
Materials and Methods
Mf were isolated from mantle muscle of Japanese common squid Todarodes pacificus by using the procedures employed for fish Mf preparation4) except that the washing solution contained 0.1 mM phenylmethylsulfonyl fluoride to avoid protein degradation.3) Mf in 0.1M KCl and 20mM Tris-HCl (pH 7.5) were thermally treated in the presence of either 1mM CaCl2 (Ca-medium) or EDTA (EDTA-medium), and the Mf denaturation Their results and the data in Fig. 1 demonstrated that squid myosin is indeed unstable, but its bound form to actin such as in Mf is extraordinarily stable. Though the data were not shown, it should be noted that the KD of myosin alone was larger than that of Mf in the presence of EDTA, suggesting a stabilization by actin even in the presence of EDTA. The half-maximal change was achieved at 10-5,8M free Ca2+. However, KD with EDTA was still larger than this plateau level. Ca2+ concentration dependency accounted for a large part of the total change in KD (70%). However, the remaining 30% was obscure at present. Ca2+ was replaced by Mg2+ and Sr2+ in order to know whether or not Ca2+ is essential for inducing such a large change in the KD value. Though the results were not shown, the increased concentration of Mg2+ and Sr2+ both reduced the KD value (stabilization) as well as Ca2+; the half-maximal change was obtained at around 10-5M Mg2+ and at 10-3.5M Sr2+.
Since myosin in a bound form to actin is stable and since the KCl concentration affects the actinmyosin interaction, then the effect of KCl concentration on KD was studied. Results are shown in Fig. 3 . The KD value in the Ca-medium increased drastically with increasing KCl concentration which began at around 0.2M, and reached the maximal value at around 0.7M. The increase in KCl concentration from 0.1M to 0.7M resulted in the acceleration of thermal inactivation by about 500-fold. The extent of change of the KD value in the EDTA-medium upon KCl concentration increase was less that in the Ca-medium. As a result, at 0.5-0.7M KCl, the difference in KD between the two media became small, but was still present. It has been reported by Wakameda et al. 9 ) with fish that the increased KCl (or NaCl) concentration induced an increase in KD, and that the KCl concentration dependent change in KD is species specific. As shown in Fig. 3 , extent of increase in KD upon increasing KCl for carp Mf is significantly less than that for squid Mf. When one compared the KD between squid and carp Mf at 0.5M KCl, namely in a form of actomyosin or myosin B, squid Mf were calculated to be 40 times unstable than carp Mf, which is in good agreement with the general idea that muscle protein of squid is very unstable. Assuming that the maximal KD at a high salt concentration is close to the KD of myosin alone as reported by Wakameda et al.9) with fish Mf, squid myosin itself is supposed to be stabilized by calcium ion, and the stabilization of squid myosin at low-salt is extraordinarily large especially in the Ca-medium. Research into whether characteristic denaturation properties of squid Mf found in this paper are distributed widely among squid species, and the mechanism of the stabilization by Ca2+ is in progress.
